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HIGHLIGHTS 


Thorne Stevenson & Kellogg was commissioned by the Ontario Manpower 
Commission to provide a qualitative assessment of the changing demand for computer 
services personnel. This changing demand is anticipated to be dramatic in the next 
few years as a result of the influence of microchip technology. This study was 


conducted as one component of a larger microchip impact assessment which was 
undertaken by the OMC. 


In addition to this study, the Commission also carried out a number of other 
studies at the request of the Ontario Task Force on Microelectronics. The purpose of 
these studies was to develop information on future manpower requirements and 
supplies for selected technical and professional occupations in the microelectronics 
industry over the 1981-1985 period. A report summarizing the findings of these 
studies, including the preliminary results of the survey presented in this report, was 
released by the Ontario Task Force on Microelectronics in November 1981. The 
summary report, entitled Professional and Technical Manpower Requirements and 


Supplies in the Microelectronics Industry in Ontario: 1981-1985 is available from the 
Ontario Manpower Commission. 


This particular study employed a Delphi-type* technique of inquiry. The 
"Delphi" approach was used here for a number of reasons, the most important one 
being its unique capability of pooling and evaluating various expert-opinions regarding 
potential changes resulting from developments for which there are no clear 
precedents. 


Expert opinion was provided by 29 respondents to the questionnaire. Their 


responses are summarized briefly below. 


*For a detailed description of the Delphi-type process followed in this study, 
see Chapter 1, pages 1 and 2 of this report. 
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Experts anticipated an increase in demand for most computer 


professionals by 1986, in most cases up to twice the present demand. 


The major reason offered for support of a greater total professional 
demand was that, as a result of microchip technology, low cost 
systems will proliferate dramatically. Such explosive growth will 
create short-term decentralization, requiring more customized 


systems and local personnel. 


The expectation for the greatest increase in demand was for an 
emerging professional type with dual capabilities — a functional 
specialist with computer knowledge. This person would spend a 
significant portion of time operating a computer or terminal to 
process or retrieve infomation in support of his/her professional 
speciality. 


The only traditional computer-related professional for which a 


decline in demand was expected is the data entry/control clerk. 


A number of additional types of computer professionals were 
anticipated to grow in demand. These types included 
communications personnel, interface analysts, security specialists 
and EDP consultants. 


The future demand for professionals to support process control and 
word processing systems was not agreed upon by the experts. About 
half the respondents supported the position that very few such 
personnel would be needed. Others suggested that as the future 
complexity of such devices was unknown, the demand for support 


personnel was difficult to predict. 
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CHAPTER I 


INTRODUCTION AND METHODOLOGY 


As part of a larger study on the manpower impact of microchip technology, 
the Ontario Manpower Commission initiated a survey of computer users. The purpose 
of that survey was to assess future manpower requirements for computer personnel, by 


extrapolation of individual companies' requirements. 


This approach, however, was deemed to contain certain risks. The major 
concern was that such an extrapolation typically projects forward existing, traditional 
types of personnel. It may not focus on emerging technology which can have a major 
impact on the changing mix of personnel needed. Also, the approach may overlook 


new types or categories of personnel that may be needed. 


Consequently, it was important that a brief analysis be undertaken which 


could investigate more thoroughly such potentially important future changes in 
com puter personnel dem and. 


Thorne Stevenson & Kellogg agreed that a Delphi-type approach would be 
an appropriate way to study such changes in future personnel demand. Questionnaires 
would be sent to a group of industry experts who would respond to statements 


contained therein, and support their answers. Such an approach would have several 
advantages. It would: 


- Allow for anonymous opinion; 

= Capture independent opinion; 

- Offer freedom from group influence; 

- Capture expectations of change which are non-extrapolative—for 
which there is no precedent; 

- Provide for considered response which is not time constrained; 


- Allow for opinion change, if necessary. 
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Early in the study, a panel discussion with six experts in the computer 
industry was held in the Thorne Stevenson & Kellogg offices. The purpose of this 
discussion was to resolve the issues which should be focused upon, and the way the 
questions should be positioned. A questionnaire was developed from this discussion, 
reviewed with the Commission and pre-tested. This questionnaire is shown in 


Appendix B. 


The questionnaire was then sent to 36 industry experts for their opinion. A 
list of those experts is provided in Appendix C. There were 29 respondents, a number 
sufficiently large to be representative of general expert opinion. Moreover, most of 
the few panelists who did not respond acknowledged that they did not reply because of 
timing problems. They simply were not able to return their answers during the short 
time period allowed. It is not felt, therefore, that non-respondent bias could have 


been material to the results of this study. 


One of the features of the Delphi approach is that it provides for additional 
rounds of questionnaires. These subsequent rounds use first round aggregate responses 
as information to panelists, allowing them to modify their original responses in light of 
group opinion. Such additional rounds are particularly useful where there is little or 


no consensus on first round issues. 


In the opinion of Thorne Stevenson & Kellogg, the findings from the first 
round indicated good consensus on the major issues. They did not believe that there 
would be a significant enough improvement in the quality of the findings to merit a 


second round. 
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CHAPTER I 


FINDINGS 


The questionnaire which was sent out to panelists was designed to progress 
in a logical way through a number of specific issues. It was desirable to assess 
panelists' reasons for their forecasts about the future requirements for data processing 
personnel. Had inquiries focussed only on future demand without any investigation of 
background issues, it would have been difficult to generalize about the opinions 
expressed. Even if there had been consensus on issues, any commentary on the basis 
and the reliability of the forecasts would have been difficult. 


The questionnaire began, therefore, by discussing two major areas 
influenced by microchip technology: process control and word processing. Both of 
these areas are expected to exhibit major growth throughout the next decade. It then 
inquired about some situations relating to traditional data processing. Finally, overall 


predictions about the demand for computer personnel were elicited. 


A. PROCESS CONTROL AND WORD PROCESSING 


10% Design and development personnel 


The first questions presented to the panelists are given below: 


"There undoubtedly will be a significant requirement for system design and 
development personnel (both hardware and software) in the areas of process 
control and word processing. Opinion has been expressed, however, that 
most of that effort will be technically sophisticated, will largely be 
concentrated at the manufacturer level, and will not evolve into a major 


manpower requirement. 
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Do you basically agree with the opinion in the above paragraph? (Check 
one): Yes No. If you checked "No", please indicate why:" 


There was more agreement than disagreement with the paragraph, as shown 
in Appendix A, Exhibit 1. 


The major reason given for disagreement with the paragraph was that the 
next five years are going to show enormous growth in the areas cited. It perhaps is 
naive to assume that this growth will all be well co-ordinated and centralized in the 
established companies. Such explosive growth likely will spawn a large number of new 
companies, each of which will be developing and designing hardware and software. 
Each will need its own cadre of design personnel. Consequently, there could be a 
significant increase in demand for such people in the next five years, until the industry 
rationalizes. 


2% Analysts and programmers 


The second question presented to the panelists is shown below. 


"Sophisticated process control systems in robotics applications will require 
some numerical control changes when the system is moved from one 
application to another. However, these numerical control operations 
probably will require only simple re-direction of mechanical movements, 


not computer services personnel such as programmers or analysts. 


Do you basically agree with the statements made in the above paragraph? 
(Cheek one) Yes No. If you checked "No", please state why:" 


Again, there was more agreement than disagreement with the statement. 


Responses are shown in Appendix A, Exhibit II. 


The principal reason given for disagreement was that it is possible that 
future robotics systems will be considerably more sophisticated than present ones. 
Such complex systems may, in fact, require complex systems analysis similar to that 
required for computers. Thorough sytems design will be necessary in order to 


optimize the total industrial operation. 


The second most frequent reason given for not accepting the statement is 


that too little is known about the future sophistication of process control systems. 
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Respondents chose to disagree, rather than to agree with a statement that they could 
not judge. In fact, two panelists did not respond at all to the question. 


be All com puter personnel 


The third question presented to panelists is shown below: 


"We therefore suggest that there will be relatively little demand for 
traditional computer personnel in the process control and word processing 
functional areas, with the exception of personnel in the data entry and data 


control areas. 


Do you basically agree with the statement in the above paragraph? (Check 
one) Yes No. If you checked "No", please indicate why:" 


Responses to this question are provided in Appendix A, Exhibit TI. As 
shown, opinion was almost evenly split, with one more respondent disagreeing than 
agreeing. 


Most of the dissenting opinion was similar to that given to the first 
question. It is simply not realistic to presume that an area of massive new growth will 
not carry with it a major complement of professionals and technicians. 


The personnel required will be varied. They will include hardware and 
software designers, and a large number of applications experts, similar to systems 
analysts, who will determine exactly what the systems should do, and how they should 
perform. 


B. TRADITIONAL DATA PROCESSING 


The fourth question presented to panelists asked them to rank-order their 
estimate of the likelihood of the occurrence of each of three scenarios. These 
scenarios described situations in which varying demands might be made for traditional 


computer analysts and programmers, as shown below. 


A. Because of the number of pre-programmed packages available in the 
future, the total demand for full-time programmers and analysts will 
decrease. 
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B. As micro and mini computers become more commonplace, analysts and 
programmers will more and more decentralize, moving to user locations. 
The total demand for these professionals will not change, just their 


location. 


C. Other opinion suggest that as users become more accustomed to obtaining 
low-cost information, appetites for even more information will grow. This 
situation will result in an increase in the total demand for full-time 
computer professionals. 


The results are shown graphically in Appendix A, Exhibit IV. There is 
obviously good consensus among the respondents who believe there will be a greater 
total demand for analysts and programmers by 1986. Almost 86% of the respondents 
suggested that the situation describing the need for more such professionals would be 
the "most likely". The same percentage also stated that a smaller demand for those 


professionals was the "least likely". 


The reason most commonly given for this increase in demand was that the 
reduction in computing cost resulting from microchip technology would lead to more 
applications. Along with this increase in applications there would be more personnel 
— at least in the short term, and 1986 is considered to be within the short term. 


There were a number of reasons given as support for the comment noted 
above. Some of these supporting reasons, in order of frequency mentioned (most 


popular listed first), are shown below: 


= History has shown that as a new technology develops, the personnel 
requirements to support technology outstrip the labour savings 
resulting from that technology; 


- Most of the pre-packaged programs will need modification to meet a 


company's particular needs; 


- In-house systems have a limited life: they need to be constantly 
modified or replaced; 
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~ As the technology becomes more "friendly" there will be an increase 
in the number of applications professionals such as systems analysts. 


= Although conventional wisdom might suggest we already should be 
showing a decline in professional demand, there are more unfilled 
vacancies than before. 


C. FUNCTIONAL SPECIALISTS/COMPUTER OPERATORS 


The fifth question asked panelists about the likelihood of a new type of 
computer personnel in the future. The question was stated as follows: 


"One possible consequence of microchip technology is that not 
only may the number and mix of computer professionals change, 
but also the types of computer personnel may be affected. 
Functional specialists such as accountants or business analysts 
who spend some time in their functional speciality, and some 
time modifying and running applications software, or 


"firmware", may become commonplace. 


Do you agree with the statements made in the above paragraph? 
(Cheek one) Yes No. If you checked "No", please state 
why:" 


Response to this question is shown in Appendix A, Exhibit V. Agreement 
with the paragraph as written was almost total. Obviously respondents were generally 
convinced that there will be major future opportunity for functional professionals who 


also operate a computer or local terminal, withdrawing information from it first-hand. 


There was not much comment on this question because agreement was so 


strong. Major reasons given for disagreement were: 


- Unless considerable better computer training is given to functional 


specialists than at present, the situation as described will not occur; 
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= It is not the main interest of hardware manufacturers to improve 
their software substantially. Computers may not be as user-friendly 
in the short term as everyone believes. 


D. ALL COMPUTER PROFESSIONALS 


The next question asked panelists to indicate their expectations of future 
demand for seven types of computer personnel. They were requested to pick one level 
of demand for each personnel type, according to the following guide: 


Ear Rewer ls ae attetit. @ sterner dom Swans Byte Less than half as many 
Ly EN (2s eG OO AO Od en Oe Down to half as many 
MALTON OAC «stators er creretsrar ttecerene sist er ete ss rors About the same number 
MIM OFC emet crete: Meretets terre treretetorerere crete eater te Up to twice as many 
"HOP MOLC is stats aes emer ctoe steers eter et hater ate eo i Over twice as many 


Results of their responses are shown graphically in Appendix A, Exhibits VI 
through VII. 


It is apparent from a brief look at the histograms that respondents believed 
there will be more demand for most types of computer personnel. The only exception 
was for "Data Entry/Control Clerks", for which respondents believed there will be 
dem and for fewer. 


The most frequent, or modal response for systems analysts, programmers, 


software programmers, computer operators and hardware maintenance personnel was 
that there would be a demand for "More" of each of these types. 


In Appendix A, Exhibit IX shows some statistical measures of the responses, 
including the mode, the median, and the interquartile range. In order to make the 
ealculations shown in Appendix A, Exhibit IX, an arbitrary value was given to each 


response, from 1 to 5, corresponding to "Far Fewer" through "Far More". 
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Analysis of Appendix A, Exhibit IX indicates that there was also general 
belief that there would be a significantly greater demand for "Functional Specialists/ 
Operators", with a modal value of "5" meaning "Far More". Additionally, the modal 
response for "Data Entry/Control Clerks" was that there will be demand for "Fewer". 


An examination of the median responses adds some further insight. The 
median responses, which are perhaps more meaningful values than the mode, as it 
represents the central position, are close to the modal value for "Systems Analysts" 
and "Programmers". However, for most of the other categories the median is a less 
extreme value compared to the mode. In fact, for computer operators and 
maintenance personnel the median value is close to the boundary between "Same" and 
"More". Also, there may not be quite as large a demand for "Functional 
Specialists/Operators" or as slight a demand for "Data Entry/Control Clerks" as might 
be suggested from the modal value alone. 


The Interquartile Range is the standard measure of "central tendency" 
where the underlying distribution is unknown. Examination of this statistic shows that 
there was much stronger consensus among respondents for the "Systems Analysts" and 
"Programmers" categories than for most of the other personnel types. This narrower 
range for analysts and programmers reflects the fact that the future roles of those 
personnel were more clearly agreed upon, and possibly understood, than the other 
types. 


E. EMERGING PERSONNEL TYPES 
The final question asked panelists to comment on expected increased 
demand for any future personnel types which had not been noted before. In descending 
order of frequency, responses are shown below: 
- Telecomm unications network personnel; 


= Interface managers and analysts; 


- Security specialists and EDP auditors, because of the proliferation 


of data banks and easy access; 
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Consulting professionals, advising on the large array of possible 
configurations; 


EDP teachers; 


Personnel whose nature can barely be perceived at this time. 
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CHAPTER Il 


CONCLUSIONS 


Based upon the findings documented in the previous chapter, a number of 


conclusions have been derived. These conclusions are based upon responses received, 


and reflect what the respondents thought would happen. 


he 


Most experts anticipated that there will be an overall increase in demand 
for most computer professionals by 1986. 


There was a generally-held opinion that low-cost computing will lead to the 
proliferation of computers and computer-controlled systems. That 
situation in turn will spawn an industry demand for more professionals, 
which will not abate by 1986. 


Respondents believed that there is a high probability that there will be a 
demand for more — up to twice as many — systems analysts and 


programmers by 1986. 


There was also strong expectation that an emerging type of computer 
professional will become commonplace. This professional type will be a 
functional specialist who also spends a significant portion of his time with a 
computer. The number of these types, compared to the present, could be 


well over double. 


It was generally believed that other computer professionals — software 
programmers, operators, maintenance personnel — _ will increase 
somewhat. Opinion suggests the demand will lie somewhere above current 


dem and, but not likely as much as double the present requirement. 
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It was generally thought that demand will decline a little (but not as much 


as half) for data entry and data control clerks. 


There was a fairly consistent opinion that there will be a number of new 
types of personnel on the scene by 1986. Some of these include 


communications personnel, interface analysts, security specialists and EDP 
consultants. 


There was no clear agreement about the future capability and 
sophistication of word processing and process control devices. 
Consequently, among many experts there was some uncertainty about the 


future personnel requirements for those devices. 


APPENDIX A 


EXHIBITS 


EXHIBIT I 


Personnel Requirements 


Agree 
Donen 


Disagree 
44 8% 


No Major Requirement for Design and Development 
Personnel in Process Control and Word Processing 


EXHIBIT Il 


Personnel Requirements 


Agree 
55.6% Disagree 
44.47% 


Process Control Systems will not Require 
Programmers and Analysts 


EXHIBIT Tit 


Personnel Requirements 


Disagree 


nee | Shere 


48.3% 


No Major Requirement for Traditional Computer 
Personnel in Process Control and Word Processing 
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EXHIBIT IV 


Ranking of Expected Total Demand 
For Full-Time Programmers and Analysts 


Least Likely 
85.7% 


Most Likely 


Ee Second Most 


Likely 3.6% 


Smaller Total Demand 


Second Most 
Likely 99.672 
a 


Most Likely 
10.13% 
Least Likely 
0.02% 


Same Total Demand 


Most Likely 
85.72% 


Least Likely 
Second Most O)5 HA 


Likely 3.67 


Greater Total Demand 
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EXHIBIT V 


Dual-role Professionals 


Disagree 
6.9% 


New Dual-role Professional will emerge: 
Functional Specialist/Computer Operator 
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EXHIBIT VI 


Estimates of Relative Demand for 


Number of Computer Professionals in 1986 


More 


Far More 
Wb WE 


Far Fewer 
0) 0% 


Systems Analysts 
More 


Far Fewer 
ORO, 


Programmers 


Far More 
WIM, bs 


Far Fewer Fewer 
OROZ 


Software Programmers 
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EXHIBIT VII 


Estimates of Relative Demand for Number 


of Computer Professionals in 1986 


Far More 
Bm, 


Far Fewer 
(0) 0 


Computer Operators 


More 


Far More 


Far Fewer 13.8% 


ees 4 


Maintenance (hardware) personnel 
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EXHIBIT VIII 


Estimates of Relative Demand for Number 


of Computer Professionals in 1986 


Far Fewer 
310), BY4 


Data entry/control clerks 


Far More 
Babs es 


Same 


Far Fewer Fewer 10.3% 


0.0% 


Functional specialist/Computer Operator 
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EXHIBIT IX Statistical Evaluation of Responses 


Interquartile 
Mode Median 1 Range 2 
Systems Analysts 4 4.03 co 
Programmers 4 3.96 1.03 
’ Software 
Programmers 4 3.83 1.22 
Com puter 
Operators 4 3.43 1.50 
Functional 
Specialists/Operators 5 4.53 1.19 
Maintenance 
Personnel 4 3.69 1.54 
Data Entry/ 
Control Clerks 2 2.67 1.54 
Le The Median is the middle value, or the point above which and below which there 


are an equal number of responses. The calculation assumes a continuum of 
responses in each category; e.g., the 16 responses for "More" Systems Analysts 
(Exhibit IV-4) assumes an even distribution from 3.5 to 4.5. 


2. The Interquartile Range is the spread around the Median which includes 50% of 
the responses — 25% on either side of the Median. 
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APPENDIX B 
MICROCHIP TECHNOLOGY 


QUESTIONNAIRE 


STUDY OF THE IMPACT 


OF MICROCHIP TECHNOLOGY 


ON REQUIREMENTS FOR 


COMPUTER SERVICES PERSONNEL 


YOUR NAME: 


ORGANIZATION: 
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STUDY OF REQUIREMENTS 
FOR COMPUTER SERVICES PERSONNEL 


Below is a brief background of some factors affecting the demand for 
personnel in the computer services field, relating to microchip technology. A number 
of assumptions are contained in this background. We would appreciate any comments 
you may have on any of these issues as you read through them. 


The purpose of this questionnaire is to obtain your estimates of the 
changing requirements for computer services personnel five years from now. 
Computer services personnel are intended to include persons involved in design and 
development, feasibility and selection, system operations, maintenance, and 


information management. 


There are a number of new directions into which computers are expected to 
make rapid advances in the future, largely as a result of reliable, low-cost systems 


made available through microchip technology. Some of these are itemized below: 


- in industry, 

- in the office, 
- inthe home, 
- in medicine, 


- in education. 


The major functional areas of computer growth in the future can be divided 
as shown below: 


- process control; 
- word processing; 


- data processing. 


By process control, we mean the full range of automated systems, including 
those below: 
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- robotics; 
- instrument record and feedback; 


- industrial control. 


By word processing, we mean the total system, (e.g., office of the future, 
com puters in the home) including: 


file handling capability; 
- message storage and switching; 
- interactive mode of operation; 


- communications linkages; 


video display capability. 


By data processing, we mean the generalized, stand-alone digital processing 
system with human -readable output, often in a hard copy. 


Based on these definitions, we mention below some possible future 


scenarios for your comments. 


There undoubtedly will be a significant requirement for system design and 
development personnel (both hardware and software) in the areas of process control 
and word processing. Opinion has been expressed, however, that most of that effort 
will be technically sophisticated, will largely be concentrated at the manufacturer 


level, and will not evolve into a major manpower requirement. 


Do you basically agree with the opinion in the above paragraph? (Check 
one): Yes No. If you checked "No", please indicate why: 


me gant 
scold | 


. >i 


WD A oe So pay alae ahs ae - 


paren ‘eae i 


th oui mates rabuinamesinger 
p Yo eee Od a 
anid rai on In: berardagtnee, sat peu ss, Ww 
Snemagiogot wwoqnant notard. 8 ‘oral sce tiey bas sve! 
“Waet9) °iiqerssasd evoda af? ni _noiniqe sai iiw soipe yikotzad poy of! 
:yitw atnotonl paesin "OM" beviosiis yoy i ° a ay {Ano 


" 


— 


Sophisticated process control systems in robotics applications will require 
some numerical control changes when the system is moved from one application to 
another. However, these numerical control operations probably will require only 
simple re-direction of mechanical movements, not computer services personnel such 
as programmers or analysts. 


Do you basically agree with the statements made in the above paragraph? 
(Cheek one) Yes No. If you checked "No", please state why: 


We therefore suggest that there will be relatively little demand for 
traditional computer personnel in the process control and word processing functional 
areas, with the exceptions of personnel in the data entry and data control areas. 


Do you basically agree with the statement in the above paragraph? (Check 


one) Yes No. If you checked "No", please indicate why: 
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There appear, however, to be a number of microchip-related changes in the 


data processing functional area which have strong implications for computer services 


personnel. 


Some of these are: 


reduction in computing cost; 
more applications packages; 
growing user sophistication; 
more experimentation; 


easier machine diagnosis maintenance. 


These factors, along with others, may influence the number and mix of 


com puter professionals. 


Below we offer three statements, A, B, and C, which we then will ask you 


to rank-order depending on your estimate of the likelihood of occurrence. 


AG 


occurring. 


Because of the number of pre-programmed packages available in the 
future, the total demand for full-time programmers and analysts will 


decrease. 


As micro and mini computers become more commonplace, analysts and 
programmers will more and more decentralize, moving to user locations. 
The total demand for these professionals will not change, just their 
location. 


Other opinion suggests that as users become more accustomed to obtaining 
low-cost information, appetites for even more information will grow. This 
situation will result in an increase in the total demand for full-time 


com puter professionals. 


Please indicate below your estimate of the likelihood of these scenarios 
Rank as 1, 2, or 3, as follows: 


1 = Most Likely 
2 = Second Most Likely 
3 = Least Likely 
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Rank Below 


A. Greater Total Demand 
B. The Same Total Demand 
Ci Smaller Total Demand 


Any comments? 


One possible consequence of microchip technology is that not only may the 
number and mix of computer professionals change, but also the types of computer 
personnel may be affected. Functional specialists such as accountants or business 
analysts who spend some time in their functional speciality, and some time modifying 


and running applications software, or "firmware", may become commonplace. 
3 9 


Do you agree with the statements made in the above paragraph? (Check 


one) Yes No. If you checked "No", please state why: 


Based on your answers above, we would like you to indicate more 


specifically your expectations of future computer services personnel requirements. 


On the next page, please check one item for each type of professional 


listed based on your expectation how demand for that category will change by 1986. 
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DEMAND FOR COMPUTER SERVICES 


PERSONNEL IN 1986 COMPARED TO THE PRESENT 


As a guide, the following levels should be used for your responses: 


Be ee ee ee ee ae ee a Less than half as many 
NE CW OD" oxesnreerereeeceeereni er eres ers ea EAU OO ECC Down to half as many 
MENS SAM Cltewarscereraw erates eee ere eee ere ee es About the same number 
EM OO pmgmsterer ete SOE ELLE IESE LE CTE TTS Up to twice as many 
WE ar. More! ensneneneer eraser eee eee ee TTT OT TT Over twice as many 

Personnel Position Expected Demand 

Far The Far 
Fewer Fewer Same © More — More 

1. Systems Analyst nd rae EC pararmece ee 
2. Programmer SA aA go lactam ee ets 
3. Systems Software 

Programmer th AX) Gd ee ee ey peas 
4. Computer Operator JIE eee ee ee Sed a erat, 
a. Functional Specialist/ 

Operator * eee tna ener arr —- = 
6. Maintenance Personnel a A a an IR ree i TS 
ue Data Entry/Data Control 

Clerks [oa a eee Oe Oe eS, aloe ney, 
8. Any other new or emerging 

personnel types? 
* This position implies that the person is a functional specialist; e.g., a business 


analyst, who spends part of his time operating (Programming, operating, etc.) 


computer as an adjunct to his normal activities. 
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We would appreciate any further comments below describing any other 
important changes you see taking place which we have not addressed: 


ae es eet 
Sein ; — +n 


APPENDIX C 


INDUSTRY EXPERTS 
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Mr. Fred Brown 

Vice President, Office Products Div. 
IBM Canada Ltd. 

101 Valleybrook Drive 

Don Mills, Ontario Mr. Brown 


Mr. David Stitt 

Manager, Systems Planning 
Sears (Simpson-Sears Ltd.) 
Ath Floor, 222 Jarvis St. 
Toronto, Ontario 

M5B 2B8 Mr. Stitt 


Mr. W.J. Phillips 

Director of Computer & Computer Systems 
Centennial College of Applied Arts & Technology 
651 Warden Ave. 

Room 2001 

Searborough, Ontario Mr. Phillips 


Mr. Bill Olivier 

Ontario Institute for Studies in Education 
252 Bloor St. W. 

Room N331 

Toronto, Ontario Mr. Olivier 


Mr. Ted White 
President 

Amdahl Ltd. 

First Canadian Place 
Suite 3940 

Toronto, Ontrio 
M5X 1A4 Mr. White 


Mr. J.M. Brown 

Central Regional Manager 
Norand Corporation 

525 Norfinceh Dr. 
Downsview, Ontario 

M3N 1Y7 Mr. Brown 


Mr. Ted Bangay 

Computer Studies Department 
Sheridan College 

1430 Trafalgar Rd. 

Oakville, Ontario 

L6H 2L1 Mr. Bangay 


Mr. David Langdon 
Micro Computer Center 
Sheridan College 

1430 Trafalgar Rd. 
Oakville, Ontario 

L6H 2L1 Mr. Langdon 
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Mr. Wes Graham 
Computer Systems Group 
University of Waterloo 
158 University Ave. W. 
Waterloo, Ontario 

N2L 3G1 Mr. Graham 


Dr. Don Cowan 

Computer Science Department 
University of Waterloo 

158 University Ave. W. 
Waterloo, Ontario 

N2L 3G1 Dr. Cowan 


Dr. Zavis Zeman 

Institute for Research on Public Policy 
2149 Rue Mackay 

Montreal, P.Q. 

H3G 2J2 Dr. Zeman 


Mr. Andrew Clement 
Department of Computer Science 
University of Toronto 

155 Huron St. 

Toronto, Ontario 

M5S 1A7 Mr. Clement 


Dr. Erie Manning 

Computer Communications Group 
University of Waterloo 

158 University Ave. W. 

CCNG, E-4 

Waterloo, Ontario 

N2L 3G1 Dr. Manning 


Mr. Paul Dixon 

Director of Management Systems 
Massey Ferguson Ltd. 

10th Floor, Admin. Services 

200 University Ave. 

Toronto, Ontario 

M5H 3E4 Mr. Dixon 


Mr. Syd Menashay 

Manager, Telecommunications and 
Operations Planning 

Massey Ferguson Ltd. 

10th Floor, Admin. Services 

200 University Ave. 

Toronto, Ontario 

M5H 3E4 Mr. Menashay 


5D 


fe 
watt La 1 ol U: 

. prin! n al 21 

pv 0 mo m0 bh ae 


- 
ve 


mi mote VAS: 
2] Ik: onielin 
ai ~ sally ‘on 7: : 
ch Jas “no 
names bees 5 


aii 1m (" we ihe 
P ry ia ins ii perees 


lO Wiis Bates 3 


aaa 
re A agri eee 


S] nQ ode ic T 
‘MM TAEI aah 


im va 
PASTE TT) OP af 15708 non 
aN To Cheese 
‘OVA, | eral AL 
9 Ae : 
stawihO Reg 7 
iwi ad POE 
roxia ‘ip? - a 
M6 sete a 
yal yor 
my A ont 
A vileaavil ry, . 
Tere Hels T 
I wv Pe 
ny i. 
ee De 


\« fy¥ 
TELM OY ts'f 7 


jesine, wn 


Ly 
bh ae ig 
VA Qi eqov ine ge 
olistntlig NT 
Yefeens M AM) 5 6 


Mr. Wes Moyer 

Product Manager, Small Business Computers 
Canadian General Electric 

6771 Montevideo 

Mississauga, Ontario Mr. Moyer 


Mr. George Piassentin 

Product Manager, Large Systems 
Burroughs Business Machines Ltd. 
3rd Floor, 801 York Mills 

Don Mills, Ontario 

M3B 1X8 Mr. Piassentin 


Mr. Barry Robinson 

General Manager, Canadian Computer Operations 
Control Data Canada 

1855 Minnesota Court 

Mississauga, Ontario 

L5N 1K7 Mr. Robinson 


Mr. Richard Hill 
Photoelectric Department 
Ontario College of Art 
100 MeCaul St. 

Toronto, Ontario 

M5T 1W1 Mr. Hill 


Mr. Grant Murray 

IBM and President, CBMA 
1150 Eglinton Ave. E. 
Don Mills, Ontario 

M3C 1H7 Mr. Murray 


Dr. Dave Sadleir 

Asst. Vice President, Systems Planning 
Bell Canada 

10 Hopperton 

Willowdale, Ontario 

M2L 286 Dr. Sadleir 


Mr. Bob MacGregor 

Manager, Systems Planning & Administration 
Gulf Canada 

477 Mount Pleasant 

Toronto, Ontario 

M4S 2M1 Mr. MacGregor 


Mr. Jeffrey Relph 

Manager, Information Sources 
Suncor, Ine. 

20 Eglinton Ave. E. 

16th Floor 

Toronto, Ontario 

M4R 1K8 Mr. Relph 
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Mr. W.F. Blessman 

Special Projects Manager 
Imperial Oil Ltd. 

50 Gervais Dr., 4th Floor 

Don Mills, Ontario Mr. Blessman 


Mr. Dick Taylor 
Datacrown Inc. 
650 MeNicoll 


Willowdale, Ontario 
M2H 1E1 Mr. Taylor 


Ms. Roseanne Wild 
Marketing Services Manager 
I.P. Sharp Assoc. Ltd. 

145 King St. W., 14th Floor 
Toronto, Ontario 

M5H 1J8 Ms. Wild 


Mr. George Coleman 
Director, BSD Dept. 
American Express of Canada 
4 Lansing Square 
Willowdale, Ontario 

M2J 1P2 Mr. Coleman 


Mr. Victor G. Zellermeyer 
Publisher 

Canadian Data Systems 

481 University Ave., 2nd Floor 
Toronto, Ontario 

M5W 1A7 Mr. Zellermeyer 


Mr. I.Y. Aharoni 

Director, Computer Systems Development 
Room D21, Temporary Office Building 
York University 

4700 Keele St. 

Downsview, Ontario 

M3J 2R4 Mr. Aharoni 


Mr. William W. Beairsto 
Vice President Planning 
Canada Systems Group 
2599 Speakman Dr. 
Sheridan Park 
Mississauga, Ontario 
L5K 1B1 Mr. Beairsto 
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Mr. John Jaakola 

General Manager 

Drake International Systems 
55 Bloor St. W., 4th Floor 
Toronto, Ontario 

M4W 1A5 Mr. Jaakola 


Mr. E.J. Duffy 

General Manager 
Pathfinder Personnel 

68 Yonge St., Suite 701 
Toronto, Ontario Mr. Duffy 


Dr. Douglas Treen 
Manager Human Resources 
TRW Data Systems 

3790 Victoria Park Ave. 
Willowdale, Ontario 

M2H 3H7 Dr. Treen 


Mr. Maleom Gurney 

Vice President EDP Division 
Olivetti Canada Limited 
1440 Don Mills Road 
Toronto, Ontario Mr. Gurney 


Mr. Sherif Alaily 
National Sales Manager 
Com puter Products Group 
Hewlett-Packard 

6877 Goreway Dr. 
Mississauga, Ontario 

L4V 1M8 Mr. Alaily 


Mr. William Jack 

Director Corporate Systems 
Excelsior Life 

20 Toronto St., 9th Floor 
Toronto, Ontario 

MSC 2C4 Mr. Jack 


Mr. Jack Burns 

Director, Management Information Systems 
The Great Atlantic & Pacific Tea Company 
5559 Dundas St. 

Islington, Ontario 

M5W 1A8 Mr. Burns 
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